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Influenza or the flu is a contagious respiratory illness caused by influenza viruses that typically occurs in annual epidemics from the late fall through the early spring months.  Influenza usually causes mild to moderate symptoms including nasal congestion, rhinorrhea, fever, and body aches.  However, complications from severe infections may lead to urgent medical care visits, hospitalizations and death as a result of the infection itself or complications associated with age, pregnancy, underlying cardiopulmonary or other chronic diseases.  Influenza infections have caused a mean of 226,000 annual hospitalizations from 1980 to 2001​[1]​ and approximately 19,000 annual deaths between 1976 and 1990 increasing to 36,000 annuals deaths between 1990 and 1999​[2]​.  While young children and adults over 65 most often suffer from complications, Influenza causes severe morbidity and mortality in all age groups.  
Prevention and acute treatment are the foundation of minimizing the impact the flu.  Nonpharmacologic interventions such a handwashing, improved respiratory hygiene, and staying home when sick are reasonable and inexpensive means of limiting the viruses’ transmission, but their effect on reducing viral infections is difficult to measure.​[3]​,​[4]​  Antiretroviral treatment does mitigate the effects of an acute infection and chemoprophylaxis decreases the spread of the illness, but use on a widespread population level is not medically feasible or cost effective.  
Annual vaccinations against influenza viruses are the most effective strategy to prevent the flu.  For the 2012-2013 influenza season, vaccinations resulted in an estimated 6.6 million fewer illness, 3.2 million fewer outpatient visits, and 79,000 fewer hospitalizations.​[5]​  For the 2013-14 season thus far, influenza vaccinations decrease the rate of office visits by 60%.​[6]​  An estimated 17.3% of adverse health outcomes were prevented in recent months, most significantly be reducing illness and hospitalizations among children 6 months to 4 years old and adults over 65 years.5  Considering the cost of lost earnings due to illness and loss of life is estimated to be $16.3 billion annually, reducing the burden of influenza infections is of tremendous value.​[7]​  
The Centers for Disease Control and Prevention’s (CDC’s) Advisory Committee on Immunization Practices (ACIP) has steadily expanded their recommendations for influenza vaccinations in the last decade.  ACIP updated their 2003 recommendation to immunize persons over 65 years, high risk adults over 50 years and high risk children to include all children 6 to 23 months old in 2004​[8]​, all adults over 50 years and children 6 to 59 months in 2006​[9]​, all children over 6 months in 2008​[10]​ and finally all persons over 6 months in 2010.​[11]​    CDC’s Healthy People 2020 target goals for influenza vaccination rates are over 80% for children and 70% for all individuals.​[12]​  ACIP’s expanded vaccine recommendations have been meant to improve immunization coverage and decrease disease burden.  
Despite efforts to increase vaccination rates, however, the majority of persons do not receive an annual vaccination.​[13]​  Pediatric immunization rates improve modestly from 2009-10 at 43.7% to 2010-11 at 51.0%.  Vaccination rates over this same period, however, remained statistically unchanged for adults 18-49 years from 29.9% to 30.5% and for all adults staying near 40%.13    
Several barriers may explain persistently low immunization rates far below Healthy People 2020 goals.  Cognitive barriers include beliefs that the flu is not dangerous, concerns the flu shot causes worse illness than the flu itself, rumors of lack of safety, and lack of knowledge where to get a vaccine.  Financial barriers include lack of healthcare insurance, poverty, and inability to pay for the immunization.  Structural barriers include lack of a primary care provider, inability to travel to physician offices, and lack of other resources that provide the flu shot.  All limit the reach of immunizations to the general population.  However, the CDC has specifically recommended expanded access to vaccinations through nontraditional settings such as school-based, community-based and employer-based programs to reduce structural barriers.13    
Emergency Medicine has a unique position in regards to influenza prevention.  In 2010, Emergency Departments (EDs) cared for 129 million patients.​[14]​  Twenty percent of the United State’s population visited an ED at least once that year.  Of these visits, 112 million patients were discharged home.  Being the healthcare safety net, ED patients often do not have primary care physicians and are under-immunized.​[15]​  Vaccinations of ED patients have been previously shown to be a cost-effect means of avoiding later hospital admissions for vaccine-preventable diseases.​[16]​,​[17]​,​[18]​,​[19]​,​[20]​  ED patients offered an influenza vaccination are much more likely to receive the shot during their visit than those referred to an outpatient clinic.​[21]​  However, Emergency Physicians do not routinely immunize against respiratory illnesses.  Despite the flu’s large burden of disease, less 1% of all vaccines given in EDs was against influenza.​[22]​  All these facts suggest that Emergency Medicine would be a non-traditional setting for patients with structural and financial barriers to routine immunizations and an area where significant expansion would improve the healthcare for a large portion of the population.  
No previous studies have quantified the number of visitors of patients in EDs.  From practical experience, most patients have either friends or family with them.  For pediatric patients, a parent or another adult must be in the room.  Offering influenza shots to patients’ visitors may be a novel means of broadening the reach of an ED vaccination program.  The medical evaluation needed is minimal and the vaccination is amenable to a protocolization for easily delivery.  




SUNY Upstate Medical University is the level 1 tertiary care trauma center in Syracuse, New York, that serves the entire Central New York Region in addition to areas north to the Canadian border and south to the Pennsylvania border.  The Department of Emergency Department (DEM) has two Emergency Departments, one at its Community Campus that cared for approximately 25,000 patients and another at its Downtown Campus that cared for approximately 67,000 patients in 2013.  The Downtown Campus, the research site for this project, sees approximately 85% adult and 15% pediatric patients every year.  Adult patients have an admission rate of 25% and pediatric patients a rate of 8%.  
From December 15, 2013, to February 31, 2014, a convenience sample of patients and their accompanying visitors were surveyed regarding their willingness to receive an influenza vaccination during their visit to the ED.  The patients and visitors were interviewed by academic associates, research volunteers who work in the ED and help conduct observational and survey research projects.  All patients and visitors over 6 months old, whether they were friends or family, were included in this survey.  Children were only surveyed in the presence of an adult who could agree to the survey and answer the survey questions.  Verbal consent was obtained by participants.  Patients who were critically ill, immobilized on a long back board, intoxicated or a danger to themselves or others and/or under a safety watch were excluded from this survey.  The visitors of these patients were also excluded.  If academic associates were unsure if a patient met exclusion criteria, they sought clarification from the patient’s nurse or physician.
All subjects were asked their age, if they were the patient or a visitor, and if they had an influenza vaccination during this flu season.  For persons who had not had an influenza vaccination, subjects were surveyed if they planned on receiving one this season.  All subjects were also asked if they would be willing to receive an influenza vaccination in the ED in three theoretic situations: if the influenza vaccine was given free, if the vaccine cost would be reimbursed by their insurance carrier, and if they had to pay for the vaccination out of pocket.  Respondents that were visiting the ED together were recorded in groups.  Appendix A is a copy of the survey instrument used to interview subjects.     
SUNY Upstate Medical University’s Institutional Review Board (IRB) reviewed this project, determined this survey project did not meet the definition of human subject research according to federal regulations and issued a letter stating that no further IRB review was necessary (Appendix B).  
Survey answers were entered into an excel spreadsheet and descriptive statistics used to analyze the data.  

3.0 	Results




	The percentage of all subjects who had no received a seasonal influenza vaccination was 40%.  The percent of adults without an influenza vaccination was 42% and of children was 30%.  The breakdown of adults and children as patients and visitors is described in Table 2.






The willingness of subjects to receive an influenza vaccination in the ED was highest when the theoretical flu shot was offered for free and was significantly less if the shot would be offered at a charge to the patient (Table 4).  As shown in table 3, 50% of adults and 40% of children had planned on being vaccinated this season.  If the shot had been offered for free, those willing to have the vaccination jumped to 75% in both adults and children.  These numbers were
similar in both the patient and visitor populations.  Even if a charge was asked at the time of service, nearly 50% would still desire the vaccination (Figure 1).  









The percent of unimmunized individuals in the adult and pediatric populations were better than national trends.13  Our pediatric population was better immunized than the national average at 70% versus 50%.  Our adult population was immunized at a rate of 60% versus the national average of 40%.  
The percent of visitors and patients willing to receive an influenza vaccination in all models was roughly equal.  Considering they are in the ED for an illness or injury, patients were expected to be less likely to agree to an influenza vaccine and its side effects while recovering from the injury or illness that brought them to the department.  





Of persons planning to have the flu shot and had not received one previously, 95% would agree to one in the ED if free.  This finding suggests that these persons have not had access to an immunization previously.  When the number drops to 49% in the self pay group, a financial barrier is suggested.  An EDIVP is strongly likely to address structural barriers and, if given at no cost, financial barriers as well.    
The results of this survey project allows for extrapolation of a widespread influenza vaccination program in Upstate’s ED.  In 2013, approximately 43,500 adult patients and 23,500 pediatric patients were evaluated in the Downtown Campus’ ED.  An assumption can be made that only discharged patients would be well enough to receive an influenza vaccination.  Historically, an average of 75% of adult patients and 92% of pediatric patients are discharged and would equal 2,750 adult and 1,500 pediatric discharges per month.  With the flu season lasting from October to February, 13,500 adults and 7,500 children are discharged during the flu season.  If vaccinations were provided with a 75% acceptance rate, approximately 10,000 adult and 5,600 pediatric patients could be offered flu shots.  If given with self pay at a 50% acceptance rate, 6,750 adult and 3,750 pediatric patients would be vaccinated.  




An influenza vaccination program for patients and visitors at Upstate’s ED could reach roughly 44,000 people using the free vaccination model and 29,400 people with a self-pay vaccination model.  However, several factors may make the exact number of immunizations provided in a real project (Figure 4).
Several limitations may decrease the actual number of immunizations provided.  The sample size of patients surveyed was small compared to the actual emergency department volume.  Of the adult patients discharged in the Emergency Department during the study period, only 4% were surveyed.  For all discharged pediatric patients, only 2% were surveyed.  This small sample size may make generalization to a widespread program difficult.  Part of the reason for the small sample size was patients were subjects’ refusal to complete the survey.  Research associates found many persons they approached were focused on their ED visit and did not want to answer any questions.  The number refusing to complete the survey was not recorded and may have better created a prediction for a widespread immunization program assuming willingness to answer questions is equivalent to receiving an immunization, 
Even among discharged patients, many may not want a shot during their visit.  Patients with febrile illnesses, gastrointestinal illness or mild trauma visits may not want to deal with the side effects of the immunization during their recovery.   
Providing an immunization program just before and during the early months of flu season, however, may increase the number of immunizations.  Early in the season, many patients may not have had an immunization from their primary care provider or another immunization provider.  Many patients may be more receptive early in the season. 
In addition, Upstate’s Emergency Department has an increased census by 5% every year.  An effective immunization program would reach an expected larger number of patients and visitors every year.   
Offering immunizations to visitors is an unique possibility.  Visitors can be presumed to be well and not have the medical or trauma illnesses that would make patients less willing to receive the immunization.  Providing medical care to individuals not registered in the department and potentially charging or billing them for a service would face significant administrative barriers.  However, the number of visitors exceeds the number of patients in this survey, they are willing to receive the immunization while in the department and would greatly improve the impact of an EDIVP.  
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Table 1.  Total number of adults and children surveyed divided into patients and visitors.
	Adults	Children





Table 2.  Percent of adults and children without seasonal influenza vaccination, divided into patients and visitors.
	Adults  (n=818)	Children (n=174)
Percent Without Influenza Vaccination(n)	42%(341)	30%(52)




Table 3.  Percent of adults and children that have not received an influenza vaccination that wish to have the influenza vaccination this season, divided into patients and visitors.
	Adults	Children
Percent Unvaccinated That Desire Vaccination (n)	51%(173)	40%(21)




Table 4.  Willingness to receive an influenza vaccination while in the Emergency Department.
	Adults	Children
All Surveyed	818	174
	Percent If Free (n)	75%    (616)	76% (133)
	Percent if Insurance 	Reimbursed (n)	63%    (513)	65% (113)
	Percent if Self Pay (n)	48%   (392)	45% (79)
Patients	291	61
	Percent If Free (n)	77%   (224)	74%   (45)
	Percent if Insurance 	Reimbursed (n)	62%   (180)	61%   (37)
	Percent if Self Pay (n)	51%   (147)	48%   (29)
Visitors	527	113
	Percent If Free (n)	74%   (392)	78%   (88)
	Percent if Insurance 	Reimbursed (n)	63%   (333)	67%   (76)




Figure 1.  Percent of all surveyed individuals willing to receiving an influenza vaccination in the Emergency Department based on payment options, divided between adults and children.

Table 5.  Willingness of those without a seasonal influenza vaccination to receive this vaccination while in the Emergency Department.

	Adults	Children
All Surveyed Without Seasonal Influenza Vaccination	341	52
	Percent If Free (n)	59%   (201)	58%   (30)
	Percent if Insurance 	Reimbursed (n)	46%   (157)	44%   (23)
	Percent if Self Pay (n)	29%   (99)	25%   (13)
All Patients Without Seasonal Influenza Vaccination	112	17
	Percent If Free (n)	58%  (65)	47%   (8)
	Percent if Insurance 	Reimbursed (n)	45%  (50)	35%   (6)
	Percent if Self Pay (n)	28%  (31)	29%   (5)
All Visitors Without Seasonal Influenza Vaccination	229	35
	Percent If Free (n)	59%    (136)	63%   (22)
	Percent if Insurance 	Reimbursed (n)	47%   (107)	49%   (17)
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